Primers correlate to specific expression vector cloning steps outlined in Figure S1 . Primers with S1, S2 or S3 in their name pertain to cloning steps 1, 2 or 3, respectively. The letter immediately following denotes the exact location of the primer within that schematic. Figure S1 . Assembly of K. lactis expression cassettes in vitro. ( Step 1) Different promoters used in this study (3' Promoter) and their flanking upstream regions needed for homologous recombination (5' Promoter) were amplified from K. lactis GG779 genomic DNA. Saccharomyces cerevisiae YJM193 genomic DNA was used for the amplification of the CYC1 transcription terminator sequence (TCYC1). The pKLAC2 vector (NEB, Ipswich, MA) was used as template for amplifying the Aspergillus nidulans acetamidase expression cassette (PADH1 + amdS) and K. lactis α-mating factor secretion leader sequence (α-MF). Primers were designed to create homologous overlaps between the different fragments (black arrows) and the letters (A to P) denoting each primer correspond to primer sequences presented in Table S1 . The EcoRI digested vector pUC19 was used to assemble individual expression constructs. The fragments were assembled in vitro into EcoRI-linearized pUC19 plasmid DNA using NEBuilder® HiFi DNA Assembly Master Mix, resulting in a plasmid pUC19/Pr. (
Step 2) DNA fragments from a reporter gene of interest (GOI) and from pUC19/Pr were amplified by PCR (both using primers with homologous overlaps) and assembled to create a new plasmid containing a complete integrative expression cassette. (Step 3) A linear integrative expression cassette was prepared by PCR using specific primers and the assembled plasmid from Step 2 as a DNA template. This linear cassette was used for integrative transformation of K. lactis cells. Figure S2 . Sensitivity of Gaussia princeps luciferase to ethanol. K. lactis P350-Gluc was grown in a fermenter in YDFM containing 2% glucose. After 41.5 h, 1 mL of culture was removed and centrifuged at 13000 x g for 1 min to pellet the cells. The cleared spent medium was diluted 1:20 in phosphate buffered saline (PBS). An aliquot of the dilution (2 µL) was added to PBS containing different quantities of ethanol, and Gluc activity was measured. Error bars represent standard deviation from the mean of three technical replicates. lactis YCT1267 were performed in bioreactors. A 60% glycerol feed solution containing ampicillin and vitamins was added at a constant rate of 5 mL/h from 22.5 h (OD600 = ~4.3) to 41 h (OD600 = ~38.2) to achieve high cell density. Shown are (A) glycerol consumption, (B) EKL activity, (C) oxygen consumption, and (D) ethanol production, each relative to the time of culturing. In panel B, dark gray lines represent average dissolved oxygen (DO) and the black line represents average oxygen controller output (OUT) of the three replicate cultures. The arrow indicates time at which glucose became growth-limiting to the cells. In panels A and D, ND represents the glycerol (<0.0009%) and ethanol (<0.05%) detection limits of our instrumentation. In all panels, error bars or light gray shading represents standard deviation from the mean of three replicate fermentations.
